Proteomic analysis of the proteins expressed by hydrogen peroxide treated cultured human dermal microvascular endothelial cells.
Reactive oxygen species (ROS) have been traditionally regarded as toxic by-products of aerobic metabolism. However, ROS also act as intracellular signaling molecules and can mediate phenotypes in vascular endothelial cells, which may be physiological or pathological in nature. To clarify the molecular mechanisms of ROS signaling, we examined hydrogen peroxide (H(2)O(2))-responsive proteins in cultured human dermal microvascular endothelial cells (HMVEC) using proteomic tools. Protein expression in HMVEC was studied after they had been exposed to low- and high-levels of H(2)O(2) for various times, and intracellular ROS production was examined by flow cytometer and UV spectrophotometer. Proteins obtained from dose- and time-dependent series were separated by two-dimensional gel electrophoresis and tentatively identified by matrix-assisted laser desorption-time of flight mass spectrometry, by matching the tryptic mass maps obtained with entries in the NCBI and Swiss-Prot protein sequence database. At least 163 proteins were changed by H(2)O(2), and 60 proteins were identified. Oxidative stress triggered dramatic change in the expression of proteins in primary microvessel endothelial cells, and their mapping to cellular process provided a view of the ubiquitous cellular changes elicited by H(2)O(2). These results could provide a framework for the understanding of the mechanisms of cellular redox homeostasis and H(2)O(2) metabolism in microendothelium environment in various biological processes as well as pathological conditions.